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This summary presents guidance for geometric design as it pertains to horizontal and vertical alignment elements as
well as track layouts at Caltrain Stations.  There are guidelines and values for three types of design criteria:
Desirable, Minimum and Exceptional as described in the Technical Memorandum: Alignment Design Standards for
High Speed Train Operation by the California High Speed Rail Authority.

The current design, as of March 2010, is based on the Desirable Criteria values.

Minimum Lengths of Alignment Segments

To maintain a smooth, ride quality  throughout the corridor, there is a minimum length (based on time criteria) for
any alignment element for HST service; such as tangents, curves and spirals.  This means that the train set must
traverse each of these elements for a minimum run time length – established to be 2.4 seconds of run time for the
applicable design speed.  At 125 mph, this length is equal to 458 feet.

For Caltrain service, the minimum lengths for various elements use a different design criteria.  For an operating
configuration for a 79 mph design speed, the minimum tangent length is equal to 237 feet (L = 3V). The minimum
curve length is 100 feet.  The minimum radius, based on speed (79 mph) and superelevation (5 inches), is equal
5,100 feet.

HST Minimum Horizontal Curve Radii

Based on 125 mph design speed:
R = 10,500 feet (Desirable)
R = 7,000 feet (Minimum)
R= 5,700 feet (Exceptional)

Based on 100 mph design speed:
R = 6,700 feet (Desirable)
R= 4,500 feet (Minimum)
R= 3,700 feet (Exceptional)

HST Superelevation

Desirable values for design speeds  125 MPH:
Superelevation plus Unbalanced Superelevation: 6 inches
Applied Superelevation: 4 inches
Unbalanced Superelevation: 2 inches

Minimum values for design speeds  125 MPH:
Superelevation plus Unbalanced Superelevation: 9 inches
Applied Superelevation: 6 inches
Unbalanced Superelevation: 3 inches

Exceptional values for design speeds  125 MPH:
Superelevation plus Unbalanced Superelevation: 11 inches
Applied Superelevation: 7 inches
Unbalanced Superelevation: 4 inches

Vertical Alignment Grades

Maximum grade for HST service:  1.25% (Desirable), 2.5% (Maximum), and 3.5% (Exceptional).
Maximum grade for Caltrain (shared used) tracks with diesel powered freight trains:  1.0%.
Minimum grade, when a separate drainage system is not available, in trench or tunnel sections:
0.25%.
At stations, 0.0% (Desirable), 0.25% (Exceptional).

HST Minimum Vertical Curve Length
The length of curve is a function of the difference in gradients and speed.
Based on a difference in gradient of 2% and 125 mph design speed:

1,200 feet
Based on a difference in gradient of 1.5% and 125 mph design speed:

900 feet
Based on a difference in gradient of 1.5% and 100 mph design speed:

600 feet

Bored Tunnels

Minimum cover at a bored tunnel portal:  One tunnel diameter (for a two-track tunnel = 45 feet).
Minimum cover for a bored tunnel:  One and a half diameters (for a two-track tunnel = 68 feet).

Intermediate Caltrain Station Track Layout

Station Platform Length:  800 feet (Minimum) (able to accommodate an 8-car train set).
Center Platform Width:  32 feet (Preferred), 26 feet (Minimum)
Outboard Platform Width:  20 feet (Preferred), 16 feet (Minimum)
Distance from edge of platform to where the transition out of the station can begin:  100 feet.
Minimum transition distance from track spacings at a station to track spacings in non-station areas at
125 mph (HST service):   3,080 feet

Intermediate HST Station Track Layout

Station Platform Length:  1,380 feet
Outboard Platform Width:  20 feet
Distance from center of platform to point of turnout for station tracks:  3,000 feet.
















































